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oT, Hi ©WHIM (5 0) flOl/^W (11) h, f 2® 

xs^frgmmn (1.2) Hi©^v7Tia» (20) H2©AyyTim 
& (40) a, mni£&m®& (70) ^titit^ttsfiMi 
0»38«ai«an« (»^s) 0 
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[0 0 3 0] 

m i G>mwm»B (so) {*, i&m&tffvMznzi&mB.mmty^y k«ee 

-y * - >OWB# ic £ o T ti £ i 2 i: ^ ©S^M-^*^ ^ £ fg 2 

©»M#*f^, mi©»iw#^^^$tisii3<z)M^#^i:, m2(Dmm 

[0 0 3 1 ] 
[0 0 3 2] 

^2©i/^;i/^mimm (12) te, fg2©M###M#M£*i, *£*J±<fcU 

[0 0 3 3] 

f&l<DAy7TM& (2 0) {£, ^1 ©fW- hiCMStl, liffti 
til (Dffiijy - Fi:©r^fc^M$tifcil OPft^MMO S h^>^*# 
(2 1) fg2<z>fi^#^- McMJ^ti, Hi com^jy- Kt(E*J±«^t 
coraic^MStifeHi ©N^t^;i/SMO S hv>^X# (2 2) ilfctfl;*., fl 

[0 0 3 4] 

&2<DAyy7m$& (40) it, m 3 (Dpvmm^-^^f- bizmu^n, <g*m 
(4i) t, ^4©nnffj!)^- McMi3*i, m2<Dmti; - k^^^ 

[0 0 3 5] 

mn&ummm (70) H3©M-^^y-^tcm*ti$ti, ns^a^y- 
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rc Ki/>f >j)mwtznt~m 3 ®pf^*;i/SMos (7 n h, 

©Nf^*^SMOSb7>i?A* (7 2) ££ffi|/L, II 3 (D P ^ ^ *;i/SMO 
[0 0 3 6 ] 

*^-5«J*lc«fc;ixtf > ±13* 1 ©«j^'tcA^«^^j»ia8&^ra«*^«: 

m&umm& (70) \z^^x t^yzfznfcmmtf (;-kn6c) 

T, (7-KN6SC) <B«JBESaS^a&f^-r*A*HI«&S:#inLTAm^ffllHl8l 
[0 0 3 7] 

$ «b&C, HI ©Ay 77lH» (2 0), fcJ:r?«2©^?/7Tia» (4 0) © 

* * 3 * t- - h ®i& & *^t* ^ o 

[0 0 3 8] 

^Koi/^i/Sesiisft (ii) ©ffi*«iK:*«sti f i»«jEEA^insti 
£ ^«j±m^ i: <£*ee««© lan? B&f^t « , »mjE i: ®Si± t <d mom m zm-t 
zmi om^zmi ax? yrmm (20) iz^-t^mmxyyrm^ (3 0 
) &*tfj:-5K:#fijt'r*itt»Rrii'e»* (tM9) . zommx^yrmm 

(3 0) li, f&KDXyyrmm (2 0) ICfll <Z>fe##A;*7<Mx<5#>f ^ 
S:iSt5li:^t't5. (If^i 0) . 

[0 0 3 9] 

ft tf, tiffi A y 7 7 ®{& (3 0) ^CMOS^f^^-^T'M 
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MMffijJ&i&T&mz-bnz mi, EI2) „ mMrtV77®B& (3 0) 
<DAv7r®$& (2 0) <Dmm.lzmALfzWf&t Lfcfctb, i2®;t<y7 7llI!!S 
(4 0) (D*y • *7 0)%-i X >^iCMlTHl®A7 7 7iS& (2 0) (D^"7 

- *y<D*>( $yyzmmi:g&<DVi®m}±umm& (70) ^uiitffii 

[0 0 4 0] 

±S3£l, m2(73^{C^^^>^#^^(lIS&{CfeVNT, J^T^^fflM^RTfg 
[0 0 4 1 ] 

^ 1 (DAy -77®$% (2 0) lC£tt£|!l CPf^lMMO S h^>^*# 
(2 1) ©^-V^fitttiiSJE^Miai^ (7 0) lZ&ttZ>m3 0Pft*;i/iMO 
Sh7>^^ (7 l) U%*£<t9:j£U i2©A-y7 7@5l ( 

4 0) Cfe}-tS^20Nf t^;«OS h7>^'7s3f (4 2) <D*ymm$M 
m&&m®3& (7 0) iC^3WSi3©Nf t^;«OSh7>i/'^^ (7 2) 
U^^^<|g^-r«>3i:%«r|gT'fe^ .(»#3S4, 1 1) „ 
[0 0 4 2] 

w >P4ire#fsmm*Mi^;i/<fc u^^mo s v y v * z <D&.x*m&-z 

So J:g3^hr7>^*#<Z>;f- h iftHlCiiii^it o t % tiff u 

[0 0 4 3] 

jgl(Z)/ty7TiaB& (2 0) (Of l©Nft^Jl/iMOSh7>^A^ 

(22) , &£z$mm&um®m (70 ©i3©Nft^iMosh7>y 

7s* (7 2) h I/- h£^*l^*l©V-*MtCgsMLT, ftficDN?-^* 

;i/SMOSh7>^^ (^20Nf^*;HMOSh7>^^ (4 2) & if 

) ©-y-^x hi/- h^^n-r^^^^RTiBTfe-g) (»#a5, 12) o 
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[0 0 4 4] 

J: ftfcf, ilfflNf^^«OSb7>^^ (2 2) , 

t>*^3coN^-Y^;i/MMo s h^yv^z (72) zmffifribnm.mizftMzn 
tLPvmvmmzmj&L, ffioNMos^p^x^^pjMi/t, #*©-^x 

hi/- h £ v-xtcg^ufe^iifc^oT, ^ i ©Nf^^MMO sb^yv 

X# (2 2) , £4:tf3!3 0Nf^^;i/iMO Sh7>^^ (7 2) <Z>>f — h 

*^SMOSh7>^^ (2 2) , £4:t>*m3 0Nft*iHMO S b^yi? 

(7 2) <D Kl^-f b b- hT^^ti-g) p n^tC^^^^AV 

TXtff^git^So fl©Nft^;i/iMOSh7>i/^^ (2 2) 

©SSA^7xa*©i^i$:*< b&©-?, J: »J W58*iaS»l&f^^JB#-e^ -5. 
[0 0 4 5] 

jft«ffifi5Slia«& ( 7 o ) ©^3©pf t^;HMosh7>s>"x^ (7 
(^1, ^2(0Pft*;i/iMos b=yyv*z (2 1, 4 1) &*f) ©-9- 

h 1/- bUftM'TZZtlj-GSmT'&Z (Sf#^6, 13) . 
[0 0 4 6] 

*f**»**U«K:J:ntf, f3 0Pft*;i/lMOSh7>^X^ (7 1) £tffi© 
pmo scoN^x;i/^p>^j||bT, #*©■*:/;* hi/- h^y-^tciibfei 
ttCfcot, !3©Pf^*;HMOS h^>^;*# (71) ©>f- Mft-fbJR^ 

OSb7>^^ (7 1) © KU>f h I/- ht«^ns p ng^JC 

[0 0 4 7] 

#Pf^*;HMOSh7>^3t, ^i^#Nft^;i/SMOSh7 

«7, 14) 

[0 0 4 8] 

#3fr5#/£lCJ:*ltf, SOI HOMO S SrMV^r hlCiot 
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k: <k »; , &k y >f x<D&w$>m& u - * nm<D&m& z k. 

So 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1] 

(m i 

z\<Dia,±imm%, mi izbl&£oiz, mmmftso i <d mmm 

»as©-M) i:, i/^^/jEtjiia» 1 1 a (*&m<Di"<jimmm&<D-M) t, 

*»l«(!!)l2(!DA*y7 7@»®-«) ifi*JEE««HI» 7 0 (#5§BJ|(Z)i©«/± 
[0 0 5 2] 
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(WSI5 0) 

<B*jBE«aR^©»aiai&5 o&^-^^s 1 >r>/\*-#5 3, 54 
giiss&i 1 aicg^stiTv^. i&snis&5 o©m;*m*>f yrtvz?~rm 

{&4 0 lCgy&£*lT^S. 
[0 0 5 3] 
( 1 la) 

i^;i^£ltai&i 1 a«^rsiai^5 ooa^SrA^u is«j± (vdd) 

HjE (VCC) (D^©SRifH<Z)^{C^g|bTffi*t--5o ££&C, BfffHL/^;^^ 
HJj&l 1 aCOmiJtliCfi^U A^-7 TdIi^3 0 £^bT*-f 7 7 tHife 2 0 

[0 0 5 4] 

(yj /1y770»3 0) 

A*;7 7 3 0 liPMO S 3 1 , NMO S 3 2 JCT«J*S*l, ( 
VDD) h{£SjE (VCC) ©ISKBiSiJg©^ &*>f >A^7 7@?S2 OfflPM 
OS 2 1, NMOS2 2ffl^-h(CMtS = 
[0 0 5 5] 
(*>f >Ay7 7i»2 0) 
*>f >Ay7rlSg|2 0 1$, PMO S 2 1 itfNMO S -2 2 ^ 

mm (vdd) t<g«j± (vco (Dm&mtimmjjm^Zi&mfc&mm&i o 

[0 0 5 6] 

(*w >Ay yrmmi o) 

;*-f >Ay 7 7E!i&4 0 tt, PMO S 4 1 £J:t>*NMO S 4 2T*mf&Zft,. >7 

7>Fi/^Kov) ^{bsje (vco <Dm<Dmm<z>ia l j]m^*Mmj±&mm 
j&7 o©-7j©^tc#t^-r^>o 

[0 0 5 7] 

(iM«flb«®tas^ 70) 
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U-f >#SV^g&K3ftfcPMO S7 1, £<fct>*NMO S 7 2 ICioTi^Sn 
[0 0 5 8] 

_tfB«tf&JC;J3^T, ^'JAy770»3 0tt>f fe««U PMOS3 

l©t^hl/-h (NS7x;i/ff) ttffi*ffi*»VDDlC|gl&$*i„ NMO 

s 3 2©fyx h v- hitr^y Rcg^stiSo ra«itc^-f 7yiai&2 

0te^>/\*-#£?£j&U PMO S 2 1 (DVzfX h U- h (NS^iMi) « 

-mm&mmvDDizmmzn, nmo s 2 2©i*-^x h v- bitv^y Fizmm 

'>f »; 7 7H»4 0 tt>f - * b, PMOS4 1© 

t^M/-h (Nl7xMi) tt<B*JBE«aRVCCtCg?iK3tl, NMO S 4 
2<Z)-9-^^ h V- bltlf^y FlC^M£*lS = 7 0©PMO S 7 

1 ©U^* h I/- h (NMS^MI^) li^«E«MVDD{CSMS4x, NMO 
S 7 2tf)-9->r* h Ix- FtCgMft3*l5. 
[0 0 5 9] 

( wo^mmm i i a) 

l/^SSSHHK 1 1 a it, Hf2(C^b7^<fce){C, >f>A-^l 5 0fc, CMO 

sms&iioh, 4Tini^>A-^i3 0i:, cpfm®i&-f i 4 o 

CMOS 1 2 0i, -f>A-#160£, PMOS51p£, PMOS52 

[0 0 6 0] 

(>f 15 0) 

>f>A-#l 5 0te, iff«jBE«»VDDi:ffi^-^/ouT©.raicSi^stiy 

- h*>V - FN 1 0 4 tC^MStlTcPMO S15 1t, ffii7>fS#/0 U T 
ffi«aKVCCfc©ISftC&iffi3*l, h7bV - FN 1 0 4 JCggiKStlfeNMO S 

5 2 Sr^f -5 = 

[0 0 6 1 ] 
(CMOS EJ8& 110) 
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CMOSEJi&l 1 Oli, ME ^MS^SUtffitSV D D (M>U£3. 3 

v) £.&±j - fn ioi i:<7)Ktcii:^j^M$tifePMo sin, i i2t, 

FN 10 1 F©W(Cjt:^J^$tlfeNMO SI 13, 1145: 

^-r-5o ^l/7>y^Mt LTmm-?2> PMO Sill ©y- Mi>> - FN 104 
fC^M^tl, -ffrX^ymt LT^|gt-^>NMO S 1 1 4 ©y- McItBEVD 
D«fc»;fc<Bi>ffi«jEVCC (Mxlii. 8 V) F£tf)ll3<Z>igipg£Wt-£ 

A^M^ I NtfBJflHSft, PMO S 1 1 2 ££t>*NMO S 1 1 3 (D&¥- h(Cfi 

[0 0 6 2] 
(cf»raiif»-f >/1-^r 1 3 0) 
cf»IBIIlIBI>f 13 0tt, StffiiiVDDtffiij;- KN 1 0 3 <Z)|StC 

SiKStl^- FN 1 0 4 JCf&KStlfcPMO S 1 3 1 &± J - FN 

10 3 £|£Sffim®VCC£<Z)HtCg»S3*l, hAV- FN 1 0 4 {C^fe£ 

*l£NMO S 1 3 2 *m-t&o 
[0 0 6 3] 
(*WE»>f 14 0) 

$*Vamnt4yrt-* 1 4 0 fct, ^mjEEM^VDD^ffi^; / - FN 1 0 4 canaic 
^MStiy- h^y - FN 1 0 3 ICgMftStlfcPMO SHU, ffi^J^ - FN 
l o 4 £<£mffi«^VCCfc©iaicgSffi3*i, ^- bit J - FN 104 icg&ffis 
tlfcNMOS14 25:tt^. 
[0 0 6 4] 
(CMO S®{& 12 0) 
CMOSig&l 2 Oii, fl?«£E««CVDD FN 1 0 2 ©WJCfi^fft 

ii^nfcPMOS 1 2 1, 12 2t, ffl'A; - KN 1 0 2 KCDlSfCEJII 
^M£*l£NMO S 1 2 3, 1 2 4 $:tt^ 0 >Ob T x i> illt $8tb tSPM 

0 s 1 2 1 M*y - fn i 0 3 izmmzn, •fjv^^ymt.hxmm-t^ 

NMO S 1 2 4 (Dtf- blZAtJis^ I N©M*E##/ I N# frill 3*1, PMO S 

1 2 2, fei^NMO S 1 2 3<D&tf- b (C{£«J± V C C^it ItMS *l5 

a 
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[0 0 6 5] 
(Hr>A-# 160) 

>f 16 0ft, lSSJE«»VDDi:ffi*fg#OUT(DiatC|giKStiy- 

hjbV — FN 10 3 ICgM&StlfePMO S16U, ffiMf OUT hfSltJEtH 
»VCC^©iStCg|iKS4x, h*>V — FN 10 3 ICfSM&SflfcNMO S 1 6 

2 *m~?z>„ 

[0 0 6 6] 

(PMO S 1 5 1 p) 
PMOS 1 5 l.pft, CMOS0SI1 1 0©ffiij7- FN 1 0 1 &C>f- 
J83ft Kl/>f >#CMO SHB&l IOiSPMOSI 1 2 ©V-;*{CgMB3;ftV- 

xav - fn i o 3 izmmznz> 0 

[0 0 6 7] 
(PMO S 1 5 2 p) 

PMOS 15 2p(l >f- h^CMO SBftl 2 O0PMOS 1 2-2©KU>f 
>JCgS»S4xFU>f >^CMOSHIKl 2 OCDPMO S 1 2 2 © V-^lCg&ftS 

*iy-*#/- FN i o Aizmmznz, 

[0 0 6 8] 

±SB*^tcev^T, *raiaft-f l 3 0, l4 0li7>yfE^$:Ml 

, PMOS15 1p, 1 52p&lfilTftM^Tt)nS= CMOSEIg&l 
10©PMOS11 2 £ itfNMO S 1 1 3 ft, ^tl^tlPMO SI 1 1 

nmosi i 4<DmmmummtvTmv*>ti, zv&tf-hiztei&m&mmtf 

MUTM$*15„ PMOSl 1 l©t^M/-h (NSOlMi) ftP 
MOS 1 1 2CD-^^X h I/- F£#j®LT]i&«ffi«aKlCg&&;!5*l, NMO S 1 1 

3 (D-V-ZfZ. b \y~ MiNMO S 1 1 4 WzfTs bU-b tPkMl^T tf^y RCjg 

[0 0 6 9] 

IlI^lCCMO S0J& 1 20fflPMOS12 2£J:tKNMO S 1 2 3 ft, -^tl^ 
. tlPMO S 1 2 1 J3J:tfNMO S 1 2 4 <Z>igS/£#SM £ UT8ttW6n, ^©=8- 
>f- NtCft<£«jBE*^^ftiiLTPP*D$tl^o PMO S 1 2 1 <DV77> bV-b 
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t , 

(Ns-)i;ni) &PMO s 1 2 2©-^^x h i/— h t^mvxmn&mmK 

mMZtl, NMO S 1 2 3 (D^-T-X h I/- KJiNMO S 1 2 4 (D^-fT. 
[0 0 7 0] 

^rams^-r 1 3 ocpmo s 1 3 1 b v- vwmn&wmz 
mmzti, nmo s 1 3 2©*^ h 1^- bittf^y Fizmmznz, 

[0 0 7 1 ] 

injaiic, * rann&-f yrt-z 1 4 oopmo s 1 4 1 ©i^-yx h m«« 
ffi«^(cg?M^ti, nmo s 14 2®t^ h l/- bitr^y Fizmmzn&o 

[0 0 7 2] 

PMOS151p, feitfPMOSl 52p hi/- h tl-ftl^S 

[0 0 7 3] 

-OA-* 1 5 0©PMOS 15 1 V U- Mil£«JBt««»C8Mft«25*l 

, NMO S 1 5 2©-9-^*X h V- blttf^y KJCtfcttSft*. 
[0 0 7 4] 

H?8llC, >f 1 6 O0PMO S 1 6 1 h I/- h«^«J±m^(C 

NMO S 1 6 2 h V- blttf^y KlCgSiKSflS. 

[0 0 7 5] 

±IH#PMO S h^>^*#, JSitFNMO S h ^ > # (Z)>f- hMfeftDUff 
JBE^e>iWISS*l*»f^«JEEtt*JEEVCCJW_fefey, ^o*JBE (VDD-VCC 
) JBJLh"e&y, iffiVDDj: U fc/hSV^^&oT^So JWT©SlWT?tt, VD 
D>VCC^ (VDD-VCC) (Dm&tff&ViL-DT^Z ZlTmW^Zo £ £ 
, ±32#PMOSh5>^*, 33<fctWMO S h ^ > # &?£f&f Sffift^ 

h u- bm&v ng^oi/u rxinfj±i««ffib/<;i/VDD«fc y % 

[0 0 7 6] 

^r-zm^s nzi&m&woi (vco #epj&D3*isfc, 53© 
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ffi^y — KN i i iztfi? y K UK;]/ (ov) icfc'y, f<z>ft&.AAi:ts>f> 
a*-^ 5 4{iftj*;-KNi 2{ct«Ei/^;i/ (vcc) fegy&'T'So 

i2, fej:t>v - kn i i izmmzn, is^jis^mms&i i acD^ouTcii 

i«SjEi/^;i/ (vdd) #gy&3*i& 0 ^u/^^^riai^3 oom^y- kn i 
te{£*J±i"<;i/ (VCC) ic&y, y - KN l 2 KKi3i^mm^ti^>^ z/A-# 
5 5<Z)ffi^j^- KN 3 IZff^y Kl/^;i/ (0V) (C&£ 0 ^^>/^y77®SS2 
0fflPMOS2 1iit>L, NMOS2 2iit7f§ 0 * > A y 7 T 01& 4 0 

0PMO s 4 nmos4 2i$*7?z> 0 mmm&mmm 7 OCDPM 

O S 7 1 LT, NM0S7 2iit7t5 o L£#oT, miJM#0 U Tte 

ilSffib^l/ (VDD) IC&£ 0 
[0 0 7 7] 

^-^^5 i izif^y KU"<;i/ (ov) 7W#[j $ n £ £ , -f>A-# 

5 3<Z)ffi7jy - KN 1 1 iti&m&ly^JV (VCC) (C&U, ^CDfg-if £ A7J £ f 
Z>4y^-Z 5 4^^777- KN 1 2\Z^^y FlsKfr (0 V) £#y&-r&„ P 

^;i/^mtmi^i i a©ffiijouT{ci±i^«i±i/^;v (vcc) ##y&$4v& 0 :/ 

U Ay 7 T®S& 3 0 OOffi^jy — KN 1 lirtfllJEE WOl (VDD) tCsfey, / — K 
N 1 2KA;&#igMft3*lS>f >A-# 5 5 - KN 3 tt{g«J±l/^;i/ (V 

CC) {C&&„ ;*-f >Ay7TEli&2 O0PMO S 2 1 ta:*7U NMOS22 
ti^>t§. 7T[Si&4 0CPMO S 2 1 «t7l, NMOS2 2tt 

^->"r<5o i^Si±^aiai?& 7 0©PMO S 7 1 i^7lt, NMOS7 2IW> 
t5 a Lfe^ot, ti}AffOUT«y7>Kl/^l' (0V) IZteZo 
[0 0 7 8] 

L7c^oT, ^^>Ki^^;i/ (ov) £<&m!±u^;i/ (vcc) ©K^lgiPl© 
f^^y^^Fi'^ (ov) £flTttj±i/^;b (vdd) (DK©igif>a©M#ic^ 

[0 0 7 9] 

>Ay 7TEIS&4 0©PMOS4 1 »[iJM^OUTA^*7> FK;b ( 

ov) fr?>Mj±i^;i/ (vdd) \zmt-?z>n%, mn)±umm%&7 o©nm 
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O S 7 2 £/rLTffi*M#OUTtf)3*>i:#U <fce>lC«ft£, ^ 

>f>A*;7?I»2 O0NMOS2 2 teffl^Hi-^O U T #iS«Jffi (VDD 

) Ki/^;i/ (ov) &c^ftt-££:£, il«JE^®ms^ 7 O0PMO s 

[0 0 8 0] 

^©i^J&iJf^lcfeVNT, #MO S h^>^x#tf>^- hhy-^SfcfcJ: Kb 

- bt.V~7X his- hCDRUCfcV^Tfc, ±SHNMOS 2 2, 3 2 feRfc^T, -<£* 
JEU^^/VCCJK±©«JE^BfJtISnSiilttJa;v^ MO S h5>^^!b^> 

o-ey-^-*^ M/- hramffi (vcc) icj:?>t^- hiftici^- h 

l/- hra*JBhV s b(7J>fD, V g s + V s b ©«JE#4*- h&ftJBSfctf- hT<Z>£ 
j£«tc#EE3*iS. V s b#itr**i:£S.®#j£#y, ^- htfblic*^^t 

[0 0 8 1 ] 

IRf (01 3) -«fc Ufe^tcgfrf^U ^T«iWtB7^^T^*e>*i£ 0 
[0 0 8 2] 

2<b{C, '^3fcftH5 (01 3, £J:tfEll 5) ©m^!5(D«^(CM IT, ;* 4 > 
Ay770»2 O0NMOS22, & J: -f > A *j 7 y 4 O0PMOS4 
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\JT<DmtmzfrfrZ>mm&ftMm$&7 OOPMO S 7 1 , £J:t>*NMO S 7 2 
[0 0 8 3] 

/iyyrm&z o<d*7 ■ *y(D#4 y?*mi£'vg£<DT*mm&fcmm$& r 7 

[0 0 8 4] 

©pmo s 2 i (D*ym.mtmmi£&mm8&7 o®pmo s i i <D*ym,$i£ u 

fc:*#<a25£U H«JC^>f >A*;7 7®»4 OfflNMOS 4 2©;f 
SJ±#M®&7 O0NMOS 7 2 (73^>^m «fc »J < U fcHI»T?&S. 

±fH#PMO S fiitfNMO S Y^yVTsZtoV — T*- Kb-f > 

tt>tf«<D*:*li«:Yt hiilt, tff (VCC + Vth) <fc , 
o«J± (VDD — VCC + Vt h) HUE V D D <fc *J ^/.h £ W 

[0 0 8 5] 

m2<Dmm<Dmm<Dmm 

f-^^si^^^Ki^^ (ov) j&ve><g*jEKn/ (vco ic^fl: 
-f yrt-# 5 3©miJ^- FN i 1 (o v) tcfc*;, 
*v>m j %*Aj3k.irz>'(yA-9 5 4 tem^y - FN 1 2 icngmjEEi/^;!/ (vc 
O i/^;i/^mnis&i 1 a©A*I N, fei^/INtt^^; 

-FN 12, iSk-aj- FN 1 1 JC»«Stl, 1 aOffi^OU 

TJCttiff*JEEl/'<;b (VDD) tf£y&£*l£o :/U Ay 77®i&3 0<Z)ffi#/ - 

knibmeu^;i/ (vco tc&y, j - fn i 2 icA^j^^stis>r > 

5 5 (D&J]J - FN 3 Fl/^Ob (OV) JC&£ 0 ^>f>/1»;7 7 
EIS&2 O0PMOS 2 1 &;f>U NMOS 2 2ttt7tS„ 
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[0 0 8 6] 

^>f>^»;770R4 0CPMOS4 1 \tty U NMO S 4 2 tt^7f5. 
i®«j±«®imi& 7 0CPMOS7 1 (D V - *«&#_t#£ 3 IC «fc UPMOS7 
1#*->U ift«JBE««lHlll 7 O0NMOS 7 2 tt, aJMfOUTCtfi^fi 

(vco j:y-h^fiv^iwJi*«*>bTfey, ffiTjfs^ outos 

tS^7>Kl/^ (0V) _t#oTVK 0 ZKD^S, %Ay)^V7T 

HIg&2 O0PMO S 2 1 ©3r>'SffittjMffi#*IHI&7 0©PMO S 7 1 
®trt<fc U ^^SgJgL £<£>T? PMO S 7 1 ©4*- h - y-^|ffl*JBEtt L# Wfi 
IffVt h^bg^SlIt&y, *>f >Ay7 7lB8&4 O0PMOS4 1# 

^©m^Tfffl^-^ouT^Lff v^sjbev t h &'pvmx-2>mm<z>*j ^ yy 

T?;*>f >;1<y yrM^2 OfflPMOS 2 1 =fc 3 (CSS^i"<5 HMMB^ 

mms&i ocpmo s 7 iov-^ - f w >ra«ffittiaafW"e*>oT 5 b<sfiflE 

(vcc) mKJcma. 5 5„ r©i9(:it, HlMfouT 

ttMJBhlx^;i/ (VDD) {C&£„ 
[0 0 8 7] 

f-f5i8f5l^ii)±W (VCC) frbtr^yFWW (ov) 
izmt~tz>£, -4 yrt~-9 5 3 0{t}*; - FN 1 1 &f£«JEU"^;i/ (VCC) tc 

6 y, -tested &A:fc i: >f > A- * 5 4 temij^ - FN 1 2 izf^y 

;b (OV) Sr««t5„ 1 a (D\il I N, itF/ I NSftl 

^';-KN12, feitfZ-FN 1 1 lCgc$s$tl, i/^ktnim»i" i a©m 
ijOUT(C(j:{S«J±l/^;i/ (VCC) #MSn5. y U Ay 7 r teTl?& 3 0 ©ffi 
*;-KNlttiliEb^ (VDD) jcfc»j, y - FN 1 2 lCA;*J#^$e£*i 

s>r yA-# 5 5©m^j/ - fn 3 kMsmm t"<;i/ (vco ic^^o *^yA 

>y770!|2O©PMOS2 lttt7L/, NMO S 2 2Bt>f.5. *-fyAy 

7 70814 0CPMOS4 NMOS4 2 tttf i&mffiMHI 
j&7 O0NMO S 7 2 0>.y--.X«&#T#5 ~ illCj: UNMO S 7 2 
ifi«JEE^SIlHi8&7 0©PMOS 7 1 ffiA-fg-^OUTCDmft^iSmjEl/^;!/ ( 
VCC) J: y+^WVA|fflti*e*> LTfcU, ffl7Xg#0 U T b 

(VDD) fr^^TtfoTV^, 



tBSE4# 2 003- 3 0 52691 



#2003—012563 



[0 0 8 8] 

Z\(D£g, *4>Xv~7rm}&4 0fflNMOS4 2 <D* >£#Liiifi«JE«»IS 
S&7 OffiNMO S 7 2©^->^fii;<fc y^t<|llglfe©"eNMO S 7 2<Dtf- 

7®i&2 O0NMO S 2 2#e>©«$fcT?ffi#te#OUT#iff«JEEl/'<;b (VDD 

®j&4 O0NMO S 4 2 £^JCtfc£i-S£:ig«JE«»IS» 7 OCDNM 

o s 7 2(7)v-^- >ra«ffi«il^g^•eS)oT : fo<g«i±^'^;^$:M^^v^ 

(VDD-VCC) mmiC$\!Z-2>Z.k.tfr*g2> a Z\(D£o\ZLT, m^ft^OU 

Ttty^^.Fi/^ (OV) iztez> 0 

[0 0 8 9] 

±m<D£?\Z, I«J±M@S&7 0©PMOS7 1, feitfNMOS 7 20V 

Ku>f >ratcti, ig^^"e^>oT=fe>i£«ffii/^;b (vcc) 

[0 0 9 0] 

FW >raWJBE^KS«JEE«aRU"<;i/J: »J %<SVMVIO S h^>^X#<Z) 
[0 0 9 1] 

HJSfl^flllCfc^'r, 7 , 'JA>y7 7HI8&3 0©NMOS3 2 ) ^>f>A»y772 
O0NMO S 2 2CO+J-y^ h I/- hCDgM&fllfS&f^i/ K^&lfga^NMOS© 



2 8 
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V-Xicm*., ig«ffi«MHIJ^7 0©PMO S 7 1 bV- h®£| 

ii^^MEWDD^^-efflV-^ (;-FN5) tCgMB&SI;*., i&«JE 
$mm&l 0©NMO S 7 2 0-tf-^* N V- b&mffiMf&Ztf^y Ffrib^&V 

(;-KN6) C^£t&*£#^CL£&0^&£o _hfHNMO S 3 2, 
NMO S 2 2, fcitfNMO S7 2tt, .PSSS±IC^SHfef'f -^N?:c 

s v^yVTs* ii-r^o 

[0 0 9 2] 

#IU(S©7gJKT?W:, 0 2<Z»/<^/|5gHaa&l 1 a&UrUb3E!j|iaKl 1 

err?*>y, 02® i/^i/^mnii&i i a £&jt<z>gififci±ifg— <DW^&ffztiT 

[0 0 9 3] 

i©K4ic^UfcU/<;Hgiftia»i l btt, 0 2 fc^bfc U"</i/gEffc[ag& l l 

atCfcV^, 1 3 0©NMOS 1 3 2, ^f^EI^-r > A~ # 

14O0NMOS142, >f>A-# 1 5 O0NMOS 1 5 2, J3«fctf>f>/t- 
#16 O0NMO S 1 6 2GD-9-:/* h U- h<Z>gM&BlJ*&^> K*&#NMO 
S<BV PMO S 1 5 1 p©^^^ h f> 0^MflU£ fciffSJEESM 
VDD^&ffiA; - FN 1 0 3 PMOS 15 2 p(D^^^ b U- 

h&mmmi&ZTgnmnmvnDfrbmjij- kn 1 o 4 \zmm^mxtc.mmz 

L£%(Z>T&3o _tf3NMO S132, NMOS142, NMOS152, 

[0 0 9 4] 

3 0^10^101^) 
Hfg&lft#li±8aill 0Hi607£®, £J:tm2®Jlife0^Jl£|iiJCT*&5 o 
-hSH^l ®HJ60^flllcfev^T, tf- h-V7Z bis- b 0«JBE^Sffi 
VDDtfeott, ^- M!ftllC^^5fJ±ttiiEb^;i/VCCgltfe§ 
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[0 0 9 5] 

13 (DMt&VJ&MlZlSWT&NMO S 3 2, NMOS22, & ilFNMO S 7 
2 £»IS7^e>«^imc#it£*l£:P ^A^I^JC^f&U PMOS7 1& 

ftKDPMO SCDNViDlfr^ftMLT, #^ry-XlC^bfer il^CioT, N 
MOS32, NMOS22, NMO S 7 2 £ iO'PMO S 7 1 (D>f- YW-WM,^ 
<nMffitfZ^iZ&mZtl2>£^0$h%:ti i mbnZ> 0 $.fc, NMOS3 2, NMO 
S 2 2, NMO S7 2j3j;tFPMOS7 l©Kl/^>i:t^ hi/- bX'M-f&Z 
tl^P ni^{C^Sf ;^7XSJ±?:iit'§5 0 NMO S3 2, 

tMMO S 2 2©»HT^M©ff 5:1< L^OT*, 4: U WS£&H!!&ifr# 

[0 0 9 6] 
[0 0 9 7] 

jgffi, a^ttai 3 ©|gtea>^JK leaser, #Mosh7>i;x^^«t^ 

tC^KStifeS/UnXS^fC^^Ufetx^-efeoT, SOI (Sillicon 
On Insulator) «5t© h ^ > S^^* SrMV^TH^RStlS- 
CO 0 9 8] 

Hi fc£ttSA;b*CMO ST*©^x;i/MJUc (t^hl/-h) li, soil 



3 0 
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[0 0 9 9] 

*HS6(Z)^Sl?tt, S2C0l/^;i/^miaS&l 1 a £ l/^I/^glSi&l 1 
0-e&U, IH2(Z)l/^;b^imS& 1 1 a £&®©^iCkm-®^#>W£*lT 
[0 10 0] 

3(DEi6{c^L^i/^;i/^iiiai^i i cii, m2izm^r=.u^jimmm^i i 
aic^svNT, #mos h^>^*# ^m^tm-v%±iz^m^nr^^v nymmz 

Ml/fct)0t$oT, SOI (Si 11 icon On Insulator 

) mm.(D h^yv** *m^Tmj&znz> a g[2C£tt£A;i,?cMos-e©»7 
^jvmm (-9-y^hi/-h) «, so immxit^^mmtmtn, 

LTmmznz, ms^ms o i t«^r^ (i7o-f^ 

mffi-t&Wi'ertem2izmLfcisK)\ / mmm&i i a, £7cteEf4&c^u£i"<;i/ 
^tms&i i b nm-izmm,x^^ a 0 6tt^f^ii7D-r^>^iicit 

[0101] 

±fHH 1 ©||^(Z)^^(D^0^{CJ3V\T, A'JWCMOSO^PMO S 

#, fcitF#NMos b^ypx*zm&-t2>mmmi&£V'7x b u- bmcov 



3 1 
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Zmmhfe, SO I«5g©^X7\tt^®<Z)5/U 3>JS(3DTJC 100~500nm 
CMO S©#PMO S h^>^X^f, j3ilF#NMO S h ^ y VTs z ZBf&-f z> 
[0 10 2] 

314 <z)iy&tf)?£fKic;i3^Ti£s o i wmo s b^yy^z &Mv^r mz 

<fcoT, jKt-V (If-/* h I/- h) #MOS 
[0103] 

U - * «^tf><£M& if iz % ®$ktf& z> „ 

[0104] 

o 

smcd-m) ^i <Di/K;i/^m5?&i i i^mo^mi <DVK)^mm^(D 

-M) il, / m2<DVK)lMmm$& l 2 (#2g^©ff|2<Dl/^;i/^m[IJi&tf>-M) 

7* U A y 7 7 ®i& 3 0 (^B^^BfjSA^y rlsn&cD-M) *>f:wW 

77i%20 (##8H£<7)3| 1 0A'<y7 7 ®i&©-0!l) ^^^^7 70^4 

0 (*m%(Dm 2©7^y7 7»-i) i$«JE«M®S& 7 0 (^H^CDi® 



2 0 0 3 - 
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[0 10 5] 

(mmm&s o) 

MffiS^m^^HI]^ 5 0te^-#$fsHF-5 1, >f *->Ol/^5 2 
2AiJNAND^f-h53, 2 AijNO R>f — h 5 7 , >A- * 5 4 , 

5 5, 5 6, 5 8, 5 9 XMf&ZtlX^Z* 2 A*NAND^- h 5 3 ttr-^t 
S^5l, ££t>V*-:/;i/^5 2 £A;fri: LT, ^©ffiijM#te-f > A- # 
54©A^J, £<J:t>*l^;i^g|[Ili&l 1 <DXJl/ I N{C#t^$tl, >f>A-#5 

4 tf)ffi7J##tt-f 5 5©A^J, £ <ktfl^;i/M!HJS& 1 1 ©AiJ INtC 
#y&£;ft£ 0 2A*NOR^-h5 3|j:f-^^5 1, £ J: t>V * - >Ol/5§^- 

5 2©##©M^f5#5:A*^LT, ^©m^^li-f > A- # 5 8 (DAts, £ 
J:t>*l/K;i/^HI|^1 2<Z)A^J I N(C^3tl, 5 8©ffi#^te-f 
>;t-^5 9©AA, ^J;^l^^;b^HIS&l 2 ©A*/ I Niz@kffiznz> 0 £ 

fe, t&Jiiin&s o >A-/7 7tai&4 oicey&^jiTv^,, 

[0 10 6] 

(u-^;i/^mtili^i l) 

w<jvm&m$&i nzwumm&s ckd&jjzajjl, asmm (vdd) m&m 
be (vco (Dm^mmom^ic^mLxmij-r^o $e>c, t«msi^;i^#iiii 
g&i i aofctimiziz^v Jiy7rmm3 o =&^br^-r >A^^Tiag&2 o# 

[0 10 7] 

(l/K;i/^mEIS& 12) 
U^^^iaS&l 2lii»5 0®ffi*$:A*b, itrflJEE (VDD) i:<S« 

j± (vco (Dm<Dmm<Dm^izmmLxiat}-t 5. ££ic, i&iai/^^ms 

S& 1 2©ffi;frMiCte*-f >A-/:7 7tiI5&2 Otfgsjj^ft-o^ 
[0 10 8] 

(^u A^^Tias&3 0) 

/1>y77@8S3 OttPMOS 3 1, NMOS 3 2 fCT*?lJ$£ *l, Mffi ( 

vdd) ^fgmm (vco oym&mm&m^z* •? 70^2 o©pm 
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O S 2 1 (Dtf- htCMtS. 
[0109] 

u>r>Ay 7 7img&2 o) 

;*-f yAV7Tm$&2 Ott, PMO S 2 1 feJ:t>*NMO S 2 2-e^$tl, 

mj± (vdd) £<g«j± (vco (Dmvm^v&tim^itT&mmummv&i o 

[0 110] 

(*-f >A**y 7TlU1^4 0) 

y^V 770514 Ote, PMO S 4 1 feitFNMO S 4 2 t'M$,|l, A 
yA—$ 5 9 (Dmtlia^-tf*^ yAy 77i^4 O0NMO S 4 2<D¥- MC#t 
^>f>;ty770»4O(OPMOS4 lC^-MCtt, >fWt-*5 5 
<Offi#M###y&£*l, ^7>Kl/^;i/ (0V) £{£«jEb (VCC) ©I81©*g|8 
©ffi77##£iimj±^S[IIi&7 0©-^f©ag^-{C«#&"rs. 
[0 111] 

l/-f >#2^tCtjMft3*lfcPMO S 7 1 , £ itfNMO S 7 2 i:J:otit$tl 
[0 112] 

±$mmz&^T, 7* 'J y 7 7 i» 3 0 tt>f - * S^/S L, PMO S3 
lOD-fr^* h I/- h (NI7IMI5) W:*«ffi*2SVDD»Cigi83*l, -NMO 
S 3 ZW^Ts h I/- M*^> F»C**IS*t*. l^#(C^-f >;^y7 70»2 
Ote-f >A-#£^U PMOS2 1©t7^M/-h (NS7x;Hi) fcj: 
i«*ffi*«VDDtC«jK3tl, NMO S 2 2 ©If:/;*, h U- M*^> -KJCtfett 
>^>;t^7 7 0SS&4 Ott-f yA-#ZMf&L, PMOS410 
if^XhU-h (NM7IM1) tt(£«JEEmaRVCCJCSiKS*l, NMO S 4 
2©-9-y* h U- M£^> KlCgB&Stl*. i®«ffi#®IIJi&7 0©PMO'S 7 
l©it^XM/-h (NS7lM«) tt^«m«^VDD(C^M$tl, NMO 
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S 7 2<DV7* bU- blttf^y RC^i!£*l£o 
[0 1 13] 

w<jimmm&i i a *nm-tz>*><D£irz> a 

[0 114] 

±IB#PMO Sb^yis^Z, £ ££>*NMO S h^>^X#<Z)>f- hSMfcM 
JE^^MPISn-5l&#«l±(i«JEVCCJ^±-eS)'J, ^offf (VDD-VCC 
) J^_h-e^>U, tffVDD J: U=MN£^ffi£&oT^S 0 J^T<Z>2&H£-£tt, VD 
D>VCC^ (VDD-VCC) (DmMtff&ViL^T^Z £. UtPIt 5.. 
±!E#PMOSh7>^X^, fc££>*NMO S 

[0 115] 

5 (Dmm<Di&M<Dmm 

-< *->Oi/^5 2tc^^> Ki/^;i/ (ov) tfAifrsti&fc, i/^;i/^mtm 
S&i l ©miJOUTii<£«BEi/^;i/ (VCC) lc&*j, zfVAy yymm3 0(D 
liiiJ J - bN Htl^m&ly^JV (VDD) IC&U, ^ >f > A >y 7 T I3& 2 0 (D P 

Mos2nit7t5 0 i/^^SESiiaK 1 2©m*ouTii(s*i±^^;b 

(VCC) JC&O, ^>f>A*;770»2O©NMOS2 2H:t7t5. * >f > 
/t^/7TimS&4 OfflPMO S 4 1 ©>y- htt{S*JBbb^;i/ (VCC) 'KUSsSfl)"*? 
, PMO S 4 1 \Z*7 L, *>f>/ty 7 7Eli&4 0(DNMO S 4 2<D>f- bit? 
7>Kb^V (OV) tCfcSOT*, NMOS4 2(it7l, [fiMf OUT(i;\ 

3*15 i®«JE^MtlII^ 7 O0PMO S 7 1 iiTT^lT, ;-KN5«||SEE 
V<)\, (VDD) IC& U, ;-KN6ttNMOS7 2 (D h £ V>-fii«JBt £ V t n 
It (VCC-Vtn) JC3&S..*fc, lll^i^OUTC^^Kl/^ (OV 
) tfflJinSftSfc, ift*£E«iE» 7 0 ©NMO S 7 2 bt, >-FN6 

tt^7>KU^ (OV) KfcU, ;-FN5ttPMOS7 1©bS^itffiS 
Vtpi:LT (VCC + Vtp) fC&£ 0 
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[0 116] 

>T*-^;i/^5 2(C{£«JEI/^;1/ (VCC) tfBJftlStl, fc-Df-z 
jg^5 1 JC(£«El/'«;i/ (VCC) frM£*l££:, 2A*NAND>f-h5 3 

©ffi*;-FNi n^7>Kb^v (ov) &c&*j, ^©^-^^Aij^-rs^r 

5 4 ttffi^y- KN 1 2Jcfi«JEEl//<;b (VCC) S:Mt5o I/'* /I/ 
^SUHSI 11 <DKi3 I N, fcJ:t>V I Ntt^tl^tl^ - FN 1 2, feit>V-K 

n i i izmmzti, u^^mmm^i i<DmtiouTiz\*mnmi"<)i (vdd 

) tftelfeZn, ^'JA>y77il^3 O0ffi^;-KNHi|BSEl/^;KVCC 
) {C&3 0 2 A7JNO R>f- h 5 7 (DltiljJ- FN 1 3 l±^> Fl/K;i/ (0 V 
) tC&*J, ^©fS^fcATJ^-f yA-Z 5 8(iffi7jy - FN 1 4 &C{g«jEt/ 
^Ub (VCC) &#y&t-£„ ^>f>A^7 7HIS&2 0©PMOS2 
NMO S 2 2 ii^-^-T-So J — FN 1 2 £ A7J £ > A- # 5 5 tf>ffi7J7 - 

FN 3 FU^;i/ (OV) SC&U, FN 1 4 £ A7J £ £ -f > A- # 

5 9©m7jy- FN4li^^> Kl/^;i/ (OV) JC&U, ^-f >^>y 7TEIS&4 
0C0PMOS4 1 &;T>U NMO S 4 2te;T:7-f ig«i±&®(IIi& 7 0 <Z> P 
MOS7 11it>lT, NMOS7 2}W7LTV><„ Lfc^ot, m?jf§#0 
UTttMffiU^l/ (VDD) IC&£„ 
[0 117] 

-r^-^;u«^-5 2 {c{£*i±i/^;i/ (vcc) tffM^ti, fro-?-* 

«f5 1i;^>Fl'^l/ (0V) 2 A7JN AND^- F 5 3 

(Z)ffi7jy-FN1 1 «{g«fltl//<;i/ (VCC) {C&U, -£©fS#£A7j£-r-5-Y 
5 4 «ai7J7 - FN 1 2 fC^> Fl/Kfr (0 V) £#y&-f£ 0 L/K;i/ 
^^EIS& 1 1 (DKJl I N, £<fcl>V I Ni£^;ft^*iy - FN 1 2, £J;£>V-F 

ni uc^M£*i, i i ©tti7jouT{c«<gSi±u/<;b (vcc 

) 4X, 7°'JA.y77@?&3 OCDffiTJ^- FN 1 ««J± (VDD 

) 2A77NOR>f- h 5 7(73^77^- FN 1 3 1£<£SJ± (VCC 

) (C&'J, ^(Z)^#?:A7Ji:"r-5-Y >A~* 5 8«ffi7jy - FN 1 4 {C^7*^> F 
Kjl/ (OV) *4 -77m$&2 O0PMO S 2 1 

NMOS2 2M>f5. 7 - FN 1 2 ^ATJ^f-S-f .yA-9 5 5 ©ffiTJ^ - 
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#20-03—01 2563 



KN 3fcMB«EEl"<;i/ (VCC) IC&V, J -'FN 1 4 SrAiJilf <5>f 
5 9 COffiTJ^ - FN 4 &{£«J±l/^;b (VCC) *>f >Ay 

0©PMO S 4 1 &;f 7 L, NMO S 4 2 i&«JE£^E!l& 7 0 ©N 

MOS7 2St>lt, PMOS7 1tt^7lt^<„ Lf:#ot, ffi7Jff#0 

UT»y^>Fi^^;i/ (ov) tc&£ 0 

[Oil 8] 

bf^ot, M#P#-^c/&ct^> Fi"<;i/ (ov) (vc 

C) ©ISJCD$B«0>M#S:^9> Fl/^;i/ (OV) ^flf«JBE (VDD) 
[0 119] 

yAy7Tm&4 o®pmos4 i iitijAi^ouT^^7> Fi/^;i/ ( 

OV) fr<b3SSffil/"<;i/ (VDD) ^ffct^il^, i®SJ±^©i&7 0©NM 
O S 7 2 &:frLTffi#^#OUT(&32*>Jt#y &#ni£f£ <fc e> tC«5^, £fc, * 
>f>/<*;770»2 OfflNMO S 2 2 li£H^j^#0 U T #i*«JEE l/^^/ (VDD 

(ov) izmt~?z>£g,^Mm&umm®7 ocdpmo s 

7 1 %:7>LTffii7##OUT©5i^T*«y SrittiTtS «fc 3 KUK . 
[0 12 0] 

3 CD j: ^JfeffrfHC^T, #MO S h^^^^^CD^- h £ V-*£fctt F 1/ 
- hil^X h I/- hflDligiCfcV^Tfc, _bfHNMO S 2 2, 3 2 SrBfc^T, 

EU/<;i/VCCJK±<©mjEE*«BiijDS*iS3i:tt3&v^. mos 

otv-^— hi/ — MSJUfib (vcc) (c <fce,i»^- hBft^JKictt^- h 

#^j*3*iT^fcv*i:#lcW:, ¥- h- v-^RI«JEEV g s £ v-x-U-^x h 
U- MamEEV s bCDftl, V g s + V s bC7)mi±*^- hT<£>£ 



3 7 
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[0121] 

$k*m-tz> 3 b&ftm&zmm-egZo &r=., *j yA^yrmm2 o, 
i »j ismm * tn m * ta & & -? ^ £ „ 

[0 12 2] 
[0123] 

fflPMO S 2 1 0D^>SMttiii*ffi#atlIS&7 0©PMO S 7 1 <D*ymK& »J 
=&A£<i§;5tU |^*|UC;*-f >Ay 7 70S&4 O0NMOS4 2 (D* >^Jrt«i© 

«m^ias&7 o0nmo s 7.2<Djrym.u£ v *)*%<mfei'fcm&x*$>z> 0 
mwsmfr burnt* ft zMftnmit, mis^-mos h^yvxz&isg^^mm&o) 

i;ififfi«^i5:V.thi:bt, «JBE (VCC + Vth) «fc U , 
o»J± (VDD-VCC + Vth) Sl± V D D <fc U =fo/J> $ V^ 

[0124] 

* - 5 2 &c?^> (ov) ■tfAJi-zn&n, i^;i/3Etjiis 

8§iifflffiAouTtt{SlJ±u / <;i' (vcc) (c&u, Ay :77©i&3 o <n 

#x±J - KN 1 ifmn&UOV (VDD) tC&»J, ^^>A>y770»2.O©P 
MOS2 11it7tS. 2©ffl#OUT«<g«jEl/'<;i/ 
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(VCC) lCfc»J, m>rty7Tm&2 O0NMO S 2 2lit7f 3„ ;* >f > 
^7 77EK4 0CPMOS4 l©y-httfi«JBEU^;i/ (VCC) 
, PMOS4 ^>fV;t*;7 70K4 O0NMOS 4 2<Dtf- bit? 

9>KKH/ (0V) K1«!*©T, NMOS4 2IW7L/, HJAifOUTtt^ 

[0 12 5] 

>f * - ^Vl/SS^ 5 2 (C-(S«ffiUK;i/ (VCC) #PPfl[J3*l, fr^y 1 -* 

nzm.m&uoi (vcc) ^winstist, 2 atjn and^- f 5 3 
©ffi^y- FN 1 1 ittf^y (ov) iz&V, -^(Dm^^AijH^^^ 

5 4 izm,j]j- FN 1 2 {c{gmi± w<)\, (vcc) £#y&-t£o 

^mHIi^l 1 £>A7J I N, fcJ:tf/INttftifn;-KNl 2, fcitfNll 

ci&Rsti. i/^;i/^snas5&i 1 ©m^ouT{cirtmjEL//<;i/ (vdd) tm 

^U^y7TlS»3 0(Dffiij7- FN 1 it{&mS.U^JV (VCC) IC& 
-5c 2A*NQR^- h 5 7<Dftj]J - FN 1 3 Kb^l/ (0 V) 
U, ^tf>##£A7J£-r&-f 5 8&ffi7jy- FN 1 4 IZ^MEb VOl ( 

VCC) ^>f>;^y77lslSS2O0PMOS2 nit>L, NMO 

S 2 2li^-^-T-5o J — FN 1 2 £A7J £-T£-f 5 5©|fiA;-KN3 

ii^^>Fu^;i/ (ov) tc&U, y - FN l 4 £A7j£i-£^f 5 9 <a 

m*y- FN4 Fl/^;i/ (OV) iZtjlV, ^^f>^'V77 4 0©P 

MO S 4 1 li>f>U NMO S 4 2 * 7 f S □ i® < BJE£^[ai& 7 O0PMOS 
7 1 ©y-7«fiW6i ilic J: y PMO S 7 1 U, ig«EE^HIji& 7 

0©NMOS7 2tt, m7JM#OUT©Sfe^<£*J±l/K;i/ (VCC) «fc »J 

iBvNfs«*^^>bTfey, ffi*^ouT©s&ti^9> Fi/^;i/ (ov) & 

[0 12 6] 

z:<E>£:£, yAv7 rm$&2 ocdpmo s 2 l ©^->sm{iit«JBE^SHI 

SI70CPMOS71 <D*>mffi£ V <BMLfe<DT PMO S 7 1 (D>f- 

7®i&4 OCPMO S 4 1 #e>0>«^Tffl#te^OUT#U£Vvii«JEV thS 
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'PLMx-ZmSKDZj ^ y#"i**<fz/A*j yym^2 OfflPMO s 2 1 z*y~? 

5 «fc o izM%.-t z> £j& < mj±&mm$& 1 o©pmo s 7 kz>v-*- >ro* 

ffittiftfl[ft&T*>oT : b{B«JBEU"<;b (VCC) ^SiC^Sr HtfT'g&a Z<D 
koiZLT, ffiA§fOUTttS*El/^^/ (VDD) iC&£„ 
[0127] 

>f * - ^/l/iS^ 5 2 lC<f£«Et (VCC) ^HJJDStl, ^f-^i 

S8^5 1 \Z>f^y FU^l/ (0 V) ftftSMZftZZ:, 2AANAND^- h 5 3 
©ffi*;-KNl 1 it^n&U^JV (VCC) {C&U, ^©##$:AiJ^t-^-r 
>>r\*-# 5 4 liffi^jy- FN 1 2\zif^y Fi"<;b (ov) £#y&t-£„ 

1 1 <DK3] I N, ;J3J:tf/ I Nl±^ti^ti7 - FN 1 2, £J:£>V-F 

ni nciisti, u^;i/^miassi i<z)m*ouT(cii{£«£Eu<;b, (vc 

C) A y 7 7 ®i& 3 0<D&J}J- FN U«*jEbl/^;i/ (VD 

D) IC&£„ 2A#NOR>f- h 5 1 <D\£Ji J - FN 1 3 &{£«J± (VC 
C) IC&1>, -e©M#?:A^^-rS-r y*-* 5 8 liffi;^ - FN 1 4 (C^*^> 
KU^ (OV) £gy&-f£ 0 ^-f>^^77@^2 0©PMOS2 1(W7U 
, NMOS2 2}W>t5. ; - FN 1 2 5:A*tt5^>A-;5f 5 50{fi*; 
- FN 3 &&mf±l/'<)l (VCC) IC&U, y — FN 1 4 ^nKfl & 4 y rt — 
& 5 9<Z)ffi^y - FN4 «{gmj±L/K;i/ (VCC) fc&U, ^^f>A'y 7 7@gS 
4 O0PMOS4 1 litf^U NMO S 4 2te;f >-T£ 0 jg«ffi^^[aS& 7 0 CD 
NMOS 7 2 (OV - *mgLtfTtfZ> Z\ £IZ£ U NMO S 7 2#;f>U i©«j±£S 
®mg&7 OCOPMO S 7 1 ffi^tf OUT (Dtfi^fiSE 1/ (VCC) 

£>)-tftm^mit$.t=:*yvT&i), mijm^ouT&mmtmm&iy^fr (v 

DD) ^«bi£*>T#oTV^ 0 
[0 12 8] 

^ *4 yAy -7T\m$&4 0 fflNMO S 4 2 (D* yj&mZ7&M&&Mm 

i&7 OfflNMOS 7 2 jgfct; J: U t;^^ < Sg^ L feCDT^NMO S 7 2(Df- 

h-^-^mmmt^^^mm&v t h H^iisiit^'j, *4 ynw 

7tU5&2 O0NMOS 2 2 ^e3C7)«^^m*M-^OUT*^mi±l/^;V (VDD 
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HT&4 O0NMOS4 2 Z*y?Z> <k o fClg^S i:ift«£E#«EI» 7 0©NM 
(VDD-VCC) @MKI#J;*.£Z:h#T'££„ i©J;e>{CUT, ffiMfOU 

Tii^> Ki//<;i/ (ov) tc&So 

[0129] 

±ia©«fc^tC, jgmjBb^^HI^ 7 0 (DPMO S 7 1 , £ =k tfNMO S 7 2 <Z) V 
-7.- KU>f > 14, aMffiT*oT*fifff l/^^/ '(VCC) agtf>«JE 

[0 13 0] 

(m 6 ammn&mnmg:) 

[0131] 

en 7 (Dmnoimm) 

liifctf)7£JffifC£v^, ^U/t7 7 7llIS|3O0NMOS3 2, ^^>A-y772 
O0NMO S 2 2C0-^^X h Is- b CDg^NtJ&fc 7 > K ^ *b BtffBil- NMOS0 
V-XlCg&x., i®mj±#SHJI&7 OOPMO S 7 1 ©t^ V\s~ h<7>^ 

&mm$&7 o0nmo s 7 2Wzf* h i^- b&mffimmzif^y Fa^-e^v 

-X (;-KN6) tC^M^SIAfe^JCLfe^^T^^o ±!HNMOS3 2, 
NMOS2 2, 33 <fc N M O S 7 2{±, P M*=f£_t&C7£Efc£ - ^ N ^7 x 

;bWic^$4afcP^x;i/M^ic^$ti, «5Ctfj(c*|£h£iit£ tifeNMO 
S y=yyV7,% 

[0 13 2] 

4 1 miiE#2 0 0 3 - 3 0 5 2 6 9 1 
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[0 1 33] 

m^mmt±mm 5 ©ly^^n, & £ cm 6 aymmcDmrn ^ us c t* & & „ 

iftmjEb^^/VDD-efeoTt), ^- hift-fbJ8ltc^^*«jEtifi«jEE-i//<;i/VC 

[0134] 

>/<y7Tia8&2 0, gitf4o©^- 

[0 13 5] 

(H 8 tf>|gJ6<Z)7£jS) 

iC^H^tl^^U H>M^{C^Lfe%(Z)"efeoT, SO I MM (S i 1 1 i c 
on On Insul ator) ©h7>^^5:|V^li$lxS 0 
[0 13 6] 

[0137] 

HI,' *fcttg(7{CSW5A;b^CMO ST?©«^x;HK« (f^M/-b) 
l±, SOI HJSTfJi^-f 1H«i:n*fcHx, ^M^SSO I T*te, If^rV » 



4 2 
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mo s tmmiztfrj &y-x£fc.} l zmM\s^)i£.mx^£m&izm8izjjkLf=. 

[0 13 8] 

mmmmt±mm 5 ©mg©^^, £ £ t>*n 6 <Dmm<Dj&& ^ n?j c x& -5 „ 

10 0-5 0 0 nmSS©J*S©K^fcJ8i^aAa*Bft'ffcJgilb-C^StlT, # 
[0139] 

[0 14 0] 

hio~bi 2 tin 9 <Dmm<Dmm*ijk-rm&mx$>v, 09 ^^©m^ic 
mwmm&j&Mu, ±mm8(DmM(D&Miz&^x, *4y^v7rm$&2 
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MOSh7>^3!4 2<Dtf- h £(DmiCmMM&m& (DL Y 1) 1105:i 

AU fflfflm&5 0(D4yA-& 5 5<£>ffiij£;*-f >;<y7 7HiK4 o©pmo 

sh7>^^4 h£©raic5i^i!giiii& (dly i) ill zmxL 

, ^'JAy77l!|3 0©ffi*t^>f>^y77llll|2 OCPMOS 

# 2 1 h££>ratC5i®ilil©l& (D L Y 2) 12U|fAU l/"<;i/2E& 
#| 1 2©ffi7JOUTi:^>f>A»/ yrm$&2 OfflNMO S 2 2©>f 
- hfc©rac«®£l«!£IS& (DL Y 2) 12 0£#AUfc. 

[0141] 

3@®MSPtai^D l y i ommzm i o {c^-r, 

A* I Nl±>f yA-Z 8 1 £ 2 A^JNO RIUS&8 5 <D|f§ 1 tf) AiJ lCgsM£ 
o >T>A~^ 8 1 ©m^Jli2A*NORiaji^8 2©H1 ©A^JlC^^tlSo 2 
AijNOR0i&8 2©m^J«-f 8 3<DA*^3J;t>*2 AijNOR0!^8 5 

0>&2 0>A;&K:i&&3*l«S. 2A:ftNOR0J£8 5 0>ffi;frl±>f 8 6, 8 

7, J3 itfNMO S h5>S/";*# 8 8, 8 9 lCT«^£*l£MMIMi&iCA;fr£ tl 
, *©g&IM»<0ffl:*7fci:2A:*7NOREI»8 2<Dm2(DA±HzmffiZftZ> a <<y 
8 3©m*«>f yrt-Z 8 40DA^J(C^M$4X, 84<D&,±HZ 
fflijOUTlC^M£*l£o ±fE#-f>A-#, J3iZ>*2A^NOR|lIj?&«<g«m 

(vcc) nv^y fu^oSSSEi: iotiffts. nmosn? 

OSh7>^*7^8 8^ 8 6©M^it LT, NM O S 

* 8 9tt>f 8 9©^^JIi:LT#JDS*i3S^raS:*l?*3-tt*. 

[0 14 2] 

«ffiil»ia»D-L Y 2 ©#/£&B| 1 1 (C^i- 0 

A#I NfctiS*ff I*"*;!/ (VDD) ^<£«JEbb^;i/ (VCC) £©isr©jg*i& 
ftSiSftfeoT, -f 2 0 0 £ 2 A2/N AND0I2 4 0 1 ©A 

iJtCgMfcStl'So >T 2 0 0©ffl:2/W:2 A#N ANDEH&2 1 0 ©|g 1 © 
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A#K8M&S*l5. 2 A^JN A N D BSJ5& 2 1 0©tf}*tt>f >/i-# 2 2 0<DK± 
fc<j:t>*2 AijN AND®i&2 4 0 <Z>f§ 2 ©A^JC^M^JlSo 2AANORM 
2 4 0©tt}*{i>f>A-^ 2 5 0, 2 6 0, 33 <fc tfNMO S h 9 > V7s # 2 7 0 

, 2 8 oizTWf&ztizmmmmzAJjzn, *v>mmm%&v>&t>\t2A±N a 

NDtai&2 1 0<Z)H2(Z)A;0lCg^c2*l£o -Y 2 2 0 <Z>ffi£tt>f 

#23 0©A*tC^iKStl, >f 2 3 0©m-*ttffi^rOUTtCggK!S4xS 

o _ttB#-f j3J:tf2AijNANDWlliJ±l/^ (VDD) ti& 

SJ±l/^;i/ (VCC) (Z)S^*mtC ioTUfftS. NMOSh5>^^27 

o, 2 8 0<3D#y~x, Ku-r (vcc) jcfg*ssnSo nm 

O S h^lsi?** 2 7 0 li^T ^ 2 5 0(Z)A#^*^ tt, NMO Sh7> 

2 8 Ott-f 2 6 0©M^iil L/Tf^iDStljlSS^ra&JiailS-ti: 

So 

[0143] 

en 9 (DmmcDmm&mft) 

mi o&mmmmm&DLY i(Dmmmmz-D^TWim~f2>, a^j i n 

tftf^y Kl^/l/Ofc*, jyA-Z 8 1 ICJ: »; 2 A*NOR0K8 2tf)ffi#te 
FU^<;WC&£ 0 2A^jNOR|hIS&8 5,©ffi^r«A±*^lC^^> Fi/^ 
^/T?*>S©-e<B«JEEU"<;i/ (VCC) {C&£ 0 Lfc^t, >f>/1-#8 6, 8 
7 2 A;frNO REJJ&8 2<Z)A*tt^{C'(£*J±^^;i/ (VCC) fC&U, 

AiJ I NO-fg-^tf^y^StlS. ffi*OUTW 8 3, 8 4 ^Lt^ 

[0 14 4] 

#cic, a* i Ntftf^'y Ku^;i/*^<S«ffiU'^;i/ (vcc) ic&&£, 2 a 
^NORHij^8 5©miJ^y^> Fi"<;wc&s-££%ic>f yA-z 8 l ©ffi^j 

ftf^y Fl^WCfcS. 2A*NOR0?&8 2ii>fWl-^8 6 I 8 7$:^b 

T5i®$nfcM#^A*3nT^e>m^7icig«ffii//<;i/ (vco zm±i-tz> 0 

>f >A-^ 8 3, 8 4 5:MfibTm^OUTli<£*J±l//<;i/ (VCC) fC&£ 0 
[0 14 5] 

#cjc, AijiN^iffu^i/ (vcc) -fribir^y Ku^;wc&5£, >f> 



4 5 
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8 1 (VCC) (C&U, 2AijNOR[g{&8 2tt*\ 

^> Kl^;WC&£ 0 -f>A-#8 3, 8 4 $:SfibTffii;OUTli^^> KU 
K;WC&£ 0 2 AijNOR®i&8 5 \t 2 A^N O R®]& 8 2 (Dffi^; £^WT*g« 
JEUK;i/ (VCC) tc&£ 0 l^ot, Stt>T^UM@^ra^j£<, 3£*>_h# 

[0 14 6] 

Bi 1 1 (Dmmmmm^D l y 2 ®[iji&iWic^Tt&Hj!-t£„ 

^T, A*IN^tJ±l/^b (VCC) <D££, A 2 0 0C9ffi;fm 

Mffil/^;!/ (VDD) SC&U, 2 A^JN ANDtaS&2 4 0 CO ffi;frtejf 1^ 
;i/ (VDD) tC&£ 0 Z/X—Z 2 5 0, 2 6 0 £/f-LT 2 AANAN D08& 2 
1 0©A#t«{CM;±l^;b (VDD) ICfcU, 2 A^JN A N D 2 1 0 CD 

m#teA###ici^mj±u^;i/ (vdd) •e*-5<z>-eiSSffiW"<^ (vcc) ic 

l/fc^ot, 2 A^N AND0j&2 4 0 <Z>A#ti&KHB*EE U"*;!/ (VC 
C) (C&oT, A* I NODte-lf-tf^y ^3*1-5. ffii3OUT^>;\*-^!220 
, 2 3 0 &^br<£*JBbU'^;i/ (VCC) iC&S c 
[0 14 7] 

#cic, A*iN^fj±i/K;v (vcc) j^&wmffii/^ (VDD) &c&£ 
■ >r 2 o ocoffi^j^{S»Hi//<;i/ (vcc) fc&*;, 2A*nand 

@&2 1 OCOffi^&^mjEl/^;!/ (VDD) tC^^ 0 >f 2 2 0, 2 3 0 

£SSLTffi;£rOUTliflmj±l^;i/ (VDD) {C&£ 0 2 Asfr NAND ®5& 2 
4 0{i2A*NAND[iI^2 1 Offlffiij&f ^TilSEU^l/ (VCC) tC&£ 

o 

[0 14 8] 

#CtC, AiJlN^iUffil/^b (VDD) fribfemmwOV (VCC) (C&S 
2 A^N ANDHJS&2 4 0C0m^7^^mjEhl/^;i/ (VDD) iC & 6 £ H % (C 
8 1 C0ffi^J^^«ffiL/^;i/ (VDD) IC&£ 0 2 A^N AN DEIS&2 
1 0 iZ4 yX-Z 2 5 0, 2 6 0 fc^LTiS^nfcfg^A^tlT^ e>ffi# 
fC{B«EEl^;i/ (VCC) $:ffii;-re 0 jyX-Z 2 2 0, 2 3 0 $:lfllTffi 
^OUTtt^S«i±ly^;i/ (VCC) b£#oT, S^T^'JTO^ 

4 6 £BIiE3#2 0 0 3 - 3 0 5 2 6 9 1 
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[0149] 

o 

[0 15 0] 

A*t-*-^?^5 l tff^y WKfr, -f 5 2rfi&m&i"<)W 

J — FN 1 , N2, N3, N4te^*l-?*liftmEbbK;i, (VDD) , 

mnf±i"<n' (vdd) , i&mfri"<)v (vcc) , (vcc) iz 

^CAiiT-'-^^s l tfif^y Ki^;i/^<£«ffii^;i/ (vcc) ic 

mmssshui&dl y i <DiL%Tt> u )mmmmr&<nfehx$>2><DT% 
mmmmmmi i o©mij-es>^.y- kn4, &<fctf5iMiisi[gi&i i i ©*^ 

-kn 2, js&tfmmmmm&i 2 1 ©ajAtfes;- fn 1 ^i&m&uov ( 

VCC) {C^5„ Lfe^ot, ^>f>A^7 7lll^4 O0NMOS hv>i/^^ 
4 2^7 1, ^^>A'-y77@S&4 O0PMOS N^>^*#4 l*^>Lfe 
ffe, *4>Ay7TM$&2 0©NMO Sh7>^^2 2^t7l^^f>A % y7 
TtHi&2 0OPMOSh5>^^2 1 > IT ffiTJO U T 1"<JI ( 

VDD) fC&£„ 

[0151] 

#;icA;ft^-#3»5 i #{£Sjbe (vcc) frib^^y fi^;wc&& 
«M^0S&D L Y 2©fi*,_h^yM®^ra«^<IS^bTfe^©T, MM 

m&m&i 2 oomtjv&z ; - fn 2, &<fctfMMiiMtai&i 2 K7)m±rT^ 

5;-KNl^JfiltJ±l/^ (VDD) {C&£„ *(D&, IIliSSSD L 

tfes;-KN4, fccfctfiiMSiMmi&i 1 1 <Dmjiv&z>; - fn 3 #<gmjBE 

IsKjl (VCC) IC&3„ bfe^ot, ^>f>A'^77lllS&2O0PMOS h7 
2 1 *^7b^-r>/^^7TllIS&2 O0NMO Sh7>^^2 2*^ 



4 7 
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*4 >siy 7rmv&4 0(dpmos h7>^^4 2^y^, 
t^yAyyrm&i o©nmo sh7>^^4i fl^^L-cm^ou-m?* 
<?y ku^^ic^^o 

[0 15 2] 

>^&il^L£tf)T% h7>i/'X^ 2 1, 7 1, 7 2, 4 2 &igE& LT^4x-g>]R 
[0 15 3] 

HfcM-T 3 % © a TM £ ti -5 o 
[0154] 

W*.fcf, -fcSBI&86©jgJKJca3v^T&, cmo s-f y/i-*mmz& »j*>f >A 
y77E!&2o, 4 otf&*mmzftT^2>tf, ^mitzmzm^ ft* V^. 

52AANAND@%2 0 IC, * >f > Ay 7 0 £{£1tJ!±S^£ > F 

fSItCTfi&f^i-S 2 AiJN ANDHSI4 0 fCSm*.T, ffi^J l/^^/SrH^'T-S'fg-^ 
(JB*T, 'H)£##fcv^ 0 ) , U^;i/^^b^M#5r^ti^n2 A* 

NAND0S&2O, 4 0 tCA*"tS J: "5 tC*^* i fc^BTIBT?**. H^## 
Ki/ 'Owe-*- sty- FN 5 liflf^ffi y , 7 - FN 6 fifit 

ma>Mm£.mmT*$>2> 0 mz/xv yrmm2 oiz, c 

vdd) (vco £.<z>m<z>mmz%i-?zm-%*:mj]'tz>wiMm 

5&t*&oT, ^>f>A?/7 7iB»4 0tt, (vco tr^y KU 
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[0 15 5] 

zfV Jiy7rm&3 o, &£Z$umm&5 0<DJ 5 5, 5 9 t± 

>>f yrty 7 705512 0, 3^1*4 0 &JE»^Sfc&©iaK&^&oT, f lilt 

[01 56] 

H 5 9 ©||J£(Z>MT*&CMO S ®g& 5 0 Lx^;i/^mS^ 1 

a 

[0 15 7] 
[0 15 8] 

3Vill. 8 V<D2m^£jiuJi&craL£#\ 0. l/tmf^f/U 

8V, <E«J±#1. 0 ^^^ffl^^-tirT^lgH^^jSMt-^^ilfeBrig 

[0159] 
[5§B£©3M] 

rn&rn (0i3-gii5) (D^ttmommzMLx, 311 tf>A>-7y®g&tf)|gl 

0Nf^^;HMO S h^>i/*Z, &£Tf%i2<DAy7Tm8&(Dm2CDP?-V 

U, $*blC, ffi^3>@#OUTCO^b^C^^€>ii«i±^tlIS&©^3 (Z)P^^^ 

4 9 ffilE#2 0 0 3 - 3 0 5 2 6 9 1 
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X - K U>f $ < 

[0 16 0] 

[H®©W#fctti8J 
CHi] 

hi , *2©*j6©^»K:3^^*mji!jia»©iii9iH"e*<6. 

[02] 

Hi cDffl27is»tcJSv*e>;n,s u^;i/3E«iia»©sireHTfes. 

[03] 

«3©**<o^ttjc*»3^*ffiAiaBiosiWH*e*<B. 

[04] 

H3©tfs;&EH&K:jgv*e>tt5 u^sesnmi&oitt^HTffts. 

[05] 

14 ©^■j6<z>^jB»c^*ai*ia»oittWH'r»*. 

[06] 
[07] 

15, H6 ©*«©^ttKl^^* ffi*ia»©«WHT*«. 
[08] 

. [09] 

^8<Z)^Jfi<Z)^ffllltC^^SffiiJEI8&©SireH-efe«c 
[01 0] 

IIII0SSD L Y 1 ffli«fe^t»»HTf*«. 
[011] 

raMSiaKD l y 2 (DMf&zm-tmmmx'&Zo 

[01 2] 
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